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FOREWORD 
 

We welcome you to the 2nd International Conference on Science and Technology for Sustainability 

(IcoSTechS) eld in Pekanbaru, Indonesia, 30th November - 1st December 2016. It is with deep satisfaction 

that I write this Foreword to the Proceedings of IcoSTechS. 

ICoSTechS continues a tradition of bringing together researchers, academics and professionals from all over 

the world, experts in science and Technology. 

The main objective of the conference is to provide the opportunities for collaboration and reflection that have 

the potential to greatly enhance the infrastructure and capacity for conducting and applying science and 

technology for sustainability. The IcoSTechS is expected to bridge the gap between academia, business, 

industries, and governments by creating awareness of current development in sustainable technologies. 

Thank you for all authors and participants for your contributions. Your contributions helped to make the 

Conference as outstanding as it has been. The papers contributed the most recent scientific knowledge 

known in the field of Information Technology, Industrial Engineering, Electrical Engineering and Mathematics 

Sciences. 

In addition, I would like to thank you for two keynote speaker Prof. Yasutomi Kinosada from School of 

Medicine, Gifu University, Japan, and by Prof. Dr. Ing. Ir. Kalamullah Ramli, M.Eng, Director General of 

Post and ICT Operations of the Ministry of Communication and Information Technology (2013 – 2016), 

Indonesia. 

These Proceedings will furnish the scientists of the world with an excellent reference book. I trust also that 

this will be an impetus to stimulate further study and research in all these areas. We are pleased to present 

the proceedings of the conference as its published record. 

 

 
Dr. Harris Simaremare, MT 

Conference Chair 
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REMARK 
 

Assalamu’alaikum wr. wb. 

 

Welcome to Pekanbaru, 
 

It is my great pleasure and privilege to welcome all of you to 2nd International Conference on Science and 

Technology for Sustainability (IcoSTechS), which bring together key representatives from your expert 

research area. We are indeed pleased that so many eminent speakers in these field are present to lead the 

discussion. 

It is our commitment to play roles together with international communities in education and research. In line 

with this commitment, we held the 2nd International Conference on Science and Technology for Sustainability 

(IcoSTechS) in Pekanbaru. 

Please allow me to give my great appreciation to all of the committee members, International Honorary Board 

and all stockholders that helped to make this Conference as outstanding as it has been. 

The last, please enjoy your time in Pekanbaru and see you in the next conference. 

 

 
Wassalamu’alaikum wr. wb. 

 

Dr. Hartono, M.Pd 

Dean of faculty Science and Technology 

UIN Sultan Syarif Kasim Riau 

Indonesia 
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Abstract— Reliability can be seen the extent to which electric 

power can supply continuously in one year to consumers. This 

research aims to know the index of the reliability distribution 

system network 20 kV at PT PLN (Persero) Rayon Panam 

Pekanbaru Feeder 12 Kualu. The calculations and analysis use 

RIA (Reliability Index Assessment) method, the first analysis, 

system is assumed in perfect switching condition, and the second 

in imperfect switching. Based on calculation and analysis, the 

conditions in perfect switching, the value of SAIFI 0.30 

times/year, SAIDI hour/year 1.19, CAIDI 6.63 hours/year. the 

conditions in imperfect switching, the value of SAIFI 0.63 

times/year, SAIDI 4.19 hours/year, CAIDI 6.65 hours/year. Thus 

the distribution network feeder 12 Kualu still reliable. The value 

of SAIFI and SAIDI is smaller than specified by PLN. Based on 

standard PLN for the value are SAIFI 3.2 times/year and SAIDI 

21 hours/year. 

 

Keywords— index of the realibility; distribution system, RIA 

method, perfect switching, imperfect switching 

 

I. INTRODUCTION 

Demand of Electrical energy from year to year increasing 
in line with the growing needs of the economy and the welfare 
of society. The growing demand for electrical energy is 
balanced with the need to improve the power generation and 
the capabilities of infrasturucture, resulting in the distribution 
of electrical energy to consumers goes well with the quality of 
the distribution of electrical energy that meets the standards. 
In electric power distribution system, the level of reliability is 
the most important thing in determining the performance of 
the system. Reliability can be measured by the extent to which 
electric power system could supply energy to the load in one 
year. Disruption or damage of electric power distribution 
system will affect the value of the reliability of the distribution 
system [2]. 

To be able to determine the level of reliability of a system, 
it must be held by way of examination through a calculation as 
well as the analysis of the success rate of the performance or 
operation of the system. There are three basic parameters in 
reliability that can be used to evaluate the radial distribution 
systems i.e. number average failure (λ), the average 
extinguishing time (r), and the annual extinguishing time (U). 

In the analysis of the reliability of the distribution network 
of 20 kV, to determine the level of possibly the author uses the 

method of Reliability Index Assessmen (RIA) which is an 
approach to predict the failure of distribution system based on 
the topology of the system and the data concerning the 
reliability of the components. RIA method logs a failure that 
occurred on the equipment in a comprehensive manner, and 
then identify the failure so that the resulting reliability indexes 
that include the system Average Intruption frequency index 
(SAIFI), system Average Intruption Duration index (SAIDI), 
Customer Average Intruption Duration index (CAIDI) [2]. 

II. RELIABILTY OF RIA METHOD 

A. Reliability of Distribution System 

Electric power distribution system of functioning 

distributed electric power to the constumer through a network 

of low voltage, whereas a transimi channel serves to channel 

the extra high-voltage power ke load centers in the great 

power (via the distribution network) [7]. 
Reliability is the success rate of the performance of a 

system or part of the system, to be able to give better results in 
a period of time and in certain operating conditions, determine 
from a system, the examination should be held by way of 
calculations or analysis of the success rate of the performance 
or operation of the systems reviewed, in a certain period and 
then compare it to the previous standards established [4]. 

There are a few things to know before calculating system 
reliability index that is by knowing the value of equipment 
reliability data. These data were obtained from the SPLN 59 in 
1985 for equipment reliability data [12]. As shown in TABLE 
1. Index of reliability on radial SUTM SPLN 68-2 in 1986 
where for SAIFI was 3.2 times/year and SAIDI of 21 
hours/year [14]. 

TABLE 1. DATA RELIABILITY EQUIPMENT 

 

Equipment 
 

Failure Rate 
Repair 
Time 

Circuit Breaker 0,004 failure/unit/year 10 

Overhead System 0,2 failure/km/year 3 

Distribution 
Transformer 

 

0,005 failure/unit/year 
 

10 

Recloser 0,005 failure/unit/year 0,25 

Underground 
System 

 

0,07 failure/km/year 
 

 



B. Method of Reliability Index Assessment (RIA) 
RIA method is an approach used to predict the failure of 

MTTF = 
𝑇1+𝑇2+𝑇3…..𝑇𝑛 

𝑛 
(1) 

distribution system based on the topology of the system and 
the data concerning the reliability of the components. 
Functionally RIA log failures that occur on equipment in a 
comprehensive manner, and then identify the failure, and 
analyzing the failure mode. The philosophy of the  RIA 
method is a system of modes that involve the analysis of 
bottom-up in which a specific failure mode analysis of sub 
system, seen its effect on the whole system so that it can be 

Where T is up time and n is the number of failure. From the 

data obtained then performed the calculation penyulang each 
for MTTF each year. 

 

b. Mean Time To Repair (MTTR) 

The average time it takes to do the repairs against the 

occurrence of the failure of a system 

generated index of reliability that has contributed to the index MTTR = 
𝐿1+𝐿2+𝐿3…..+𝐿𝑛 

𝑁 (2) 
of the reliability of the entire system. The data required in the 
RIA method is [5]. 

a. Data feeder 20 kV distribution network system 
thoroughly with load points. 

b. the number of Data customers at any point of the load 
c. Parameters data system reliability 

Where L is repair time and N is number of repair. From the 

results obtained could be seen whether damage or disturbances 

in the feeder could be handled quickly or not. 

 

c. Rate of Failure (λ) 

The frequency of a system or component failed to work 
 

λ = 1 
MTTF 

 

d. Downtime Rate (μ) 

(3) 

length frequency of a system/component in a time of repair 

(condition OFF) 
 

 
Fig.1. Input dan Output of RIA Method [4] 

µ= 
1

 
MTTR 

(4) 

 

Stage of RIA Method is 

 
 

 
 

 
 
 

 

So the larger the value of µ then the sooner repair time also 

means getting good value the reliability of a system. 
 

Calculation of system reliability index assumed to be on 

condition of imperfect switching. There are three steps that are 

used to get the value of SAIFI, SAIDI, and CAIDI [9] 
 

a. System Average Interruption Frequency Index (SAIFI) 

Rate of failures that occurred per customer served each 

time (generally annual). This index is determined by dividing 

the number of all failures in one year with the number of 

customer served by the system. 
 

SAIFI = 
∑ λk. Mk

 
∑ M 

(5) 

Where λk is failure rate of line, Mk is load number failure of 

line, and M is load number of line. 
 

 
 

 
 

Fig. 2. RIA Method 

b. System Average Interruption Duration Indeks (SAIDI) 

the average value of length of failure for each customer 

during one year. This index is determined by division number 

and length of continuous failure to customers over a period of 

time determined by the number of customers served for a year. 
 

C. Value Reliability Factors 

Factors that must be known and counted before doing the 

SAIDI = 
∑ μk.Mk

 
∑    M 

Where μk is downtime rate of line 

(6) 

calculation and analysis of reliability are: MTTF, MTTR, 

failure rate, and downtime rate. 

a. Mean Time To Failure (MTTF) 
the average time the failure occurs during operation of a 

system [4] 

c. Customer Average Interruption Duration Index (CAIDI) 
 

The index duration disturbance of the average consumer 

each year, inform the average time for recovery of failure each 

customer in one year. 

 

 

 
 

 

Calculate Reliability Index Of System 

Calculate Reliability Index Of 

Each Equipment 

Determine Failure Mode 

Effect 

 
determine Repair time or switching 

Failure Mode 

Identification 



CAIDI =  
SAIDI

 
SAIFI 

(7) A. Perfect Switching 

 
TABEL 3. INDEX OF REALIBILITY 

 

Bus 
Station 

 

Feeder 
 

SAIFI 
 

SAIDI 
 

CAIDI 

Pekanbaru 12 Kualu 0,30 1,19 6,63 
 

From TABEL 3.can be seen the results of the analysis and 

calculation for the reliability value of SAIFI 0.30 times/year, 

SAIDI 1,19 hour/year, CAIDI 6.63 hours/year. Based on the 

calculation RIA method for the reliability of the value SAIFI, 

SAIDI, CAIDI and feeder 12 Kualu still reliable. This is 

because the value of reliability of SAIFI, SAIDI is smaller 

than the maximum limits set by the standards of the PLN. 

 

 

 

Fig.3. Stage og Research with RIA Method 

 

There are a few things to know before calculating system 

reliability index that is by knowing the value of equipment 

reliability data. These data were obtained from the SPLN 59 in 

1985 for equipment reliability data [12]. Index of reliability on 

radial SUTM SPLN 68-2 in 1986 where for SAIFI was 3.2 

times/year and SAIDI of 21 hours/year [14]. 

III. RESULT AND ANALYSIS OF REALIBILITY 

TABLE 2. MTTF AND MTTR OF FEEDER 12 KUALU 

 
 

Bus Station 
 

Feeder 
MTTF 
(day) 

MTTR 
(hour) 

Pekanbaru 12 Kualu 6,1 1,064 

 

The results in TABLE 2 can be seen the average value of 

the failures that occurred during the operation of the system 

(MTTF) is 6.1 day. While the value of the average time 

required to perform the repairs against the occurrence of the 

failure of a system (MTTR) is 1.064 hours. 

Fig.4.SAIFI, SAIDI, and CAIDI of Realibility in Perfect Switching 

 
B. Imperfect Switching 

 
TABLE 4. INDEX OF REALIBILITY 

 

Bus 
Station 

 

Feeder 
 

SAIFI 
 

SAIDI 
 

CAIDI 

 

Pekanbaru 
Feeder 12 

Kualu 

 

0,63 
 

4,19 
 

6,65 

 

From TABLE 4 can be seen the results of the analysis and 

calculation for the reliability value of 0.63 times/year SAIFI, 

SAIDI 4.19 hours/year, CAIDI 6.65 hours/year. Based on the 

calculation RIA method for the reliability of the value SAIFI, 

SAIDI, CAIDI and feeder 12 Kualu still reliable. This is 

because the value of reliability of SAIFI, SAIDI is smaller 

than the value specified by the standards of the PLN. 

Start 

Collage Datai : 

Single Line diagram of feeder 

 

Length of feeder 

Data failure of feeder 

Assessment ( RIA ) 

analysis 

SAIFI 

SAIDI 
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Fig.5.SAIFI, SAIDI, and CAIDI of Realibility in Imperfect Switching 
 

 

 
Fig. 6.Comparison chart value SAIFI, SAIDI, CAIDI Perfect and Imperfect 

Switching 

 

In determining the level of reliability by using RIA 

method, there are two conditions, where the first condition is 

perfect and the second is imperfect switching. To get the index 

value of the reliability of SAIFI, SAIDI, CAIDI in perfect 

switching, component that exists on a network system is 

assumed to be working perfectly so the index failure on 

component can be ignored, then the calculated only failure on 

the line. 

Whereas, in the conditions of imperfect switching to get 

value of SAIFI, SAIDI, CAIDI can be known and by which a 

piece of equipment on the network distribution is assumed not 
perfect, the index of failure any equipment the distribution 

system provide impact on overall reliability system. 

From TABLE 3, 4 and Fig. 4. can be seen comparison 

condition of perfect switching and imperfect switching. For 

the value of SAIFI, SAIDI, CAIDI larger in conditions of 

imperfect switching. It is because in the distribution network 

at feeder 12 Kualu each component is failure give impact on 

the reliability of the index. Nevertheless the difference for 

good reliability index condition of Perfect and Imperfect 

switching for SAIFI, SAIDI, CAIDI and still reliable. Because 

the value obtained in the calculation method of RIA smaller 
than standard from the standard PLN. PLN 68-2 in 1986 for 

SAIFI i.e. 3.2 times/year, and SAIDI 21 hours/year. 

IV. CONCLUSIONS 

Index of reliability in PT. PLN (Persero) Rayon Panam 

feeder 12 kualu for SAIFI and SAIDI value still reliable in 

condition Perfect Switching as well as the conditions of 

Imperfect Switching. The value obtained is still smaller than 

the maximum limit by PLN. As for the value of the Perfect 

Switching conditions for SAIFI 0.30 times/year, SAIDI 1.19 

hours/year and CAIDI 6.63 hours/year. Whereas the 

conditions of Imperfect Switching SAIFI 0.63 times/year, 

SAIDI 4.19 hours/year, and CAIDI 6.65 hours/year. 

Reliability index value Differences not significant between 

the Perfect Switching and Imperfect Switching condition. This 

is because the conditions of Perfect Switching index  
calculated on the line, while the conditions of Imperfect 

Switching of index are calculated every distribution equipment 

that provides the value of the index failure throughly. 
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